We present a case of a 47-year-old female who presented with an atraumatic posterior proximal humerus fracture dislocation secondary to episodic spasms, later diagnosed to be caused by stiff person syndrome (SPS). She underwent a shoulder hemiarthroplasty as well as a subsequent revision for recurrent dislocation and instability. SPS is a challenging diagnosis and we recommend optimization of medical management prior to surgical intervention.
Introduction
Posterior shoulder dislocations are relatively rare and are usually a result of high-energy trauma, electrocution, or seizure. Dislocations caused by seizures are thought to be related to a muscular imbalance where the pectoralis major and latissimus dorsi overpower the external rotators. The humeral head displaces superiorly and posteriorly against the acromion and medially towards the glenoid, ultimately resulting in a posterior dislocation [1, 2] . We present a case of a 47-year-old female who sustained a posterior shoulder dislocation associated with a comminuted fracture of the humeral articular surface. Her only presenting symptoms were pain and spasms of her right arm. She was later diagnosed with stiff person syndrome (SPS).
SPS is an autoimmune neuromuscular disorder characterized by insidious onset of muscular rigidity and uncontrolled spasms, which predominately affect the proximal and axial musculature. It is a rare disorder which typically presents in the fifth decade of life and affects less than 1 person per million, predominately females. Antibodies to glutamic acid decarboxylase and amphiphysin are characteristic of the disease and may aid in diagnosis [3] [4] [5] . SPS may present as a paraneoplastic syndrome [6, 7] . Medical treatment varies, but outcomes are generally poor.
Orthopedic manifestations of SPS are rare. A review of the literature resulted on only one brief case report of a woman who sustained bilateral hip fractures from spasms secondary to SPS [8] . The present case was particularly challenging as a delay in diagnosis and lack of effective medical therapies led to recurrent instability.
Case
A 47-year-old female who was admitted to the hospital complained of new-onset arm pain secondary to spasms. Imaging revealed a posterior shoulder dislocation with significant impaction and comminution of the humeral head ( Fig. 1 ).
Prior to this injury, the patient had been admitted to the hospital for lower extremity weakness, which was initially treated as Guillain-Barré syndrome. Plasmapheresis and IVIG resulted in minimal improvement and she began to have upper extremity spasms. The patient underwent a neurological workup including an EEG to rule out seizure as the cause of her dislocation. Given the age of the patient and the degree of comminution of the articular surface, the patient was initially treated with an uncemented hemiarthroplasty. The rotator cuff appeared to be intact but glenohumeral ligaments were found to be disrupted and primarily repaired. Unfortunately, 4 weeks postoperatively, the patient reported continued spasms which led to an anterior dislocation of her prosthesis (Fig. 2) . The patient was treated with a revision cemented hemiarthroplasty and repair of the greater and lesser tuberosity. Recurrent instability occurred due to continued spasms resulting in dislocation of the prosthesis (Fig. 3) .
A further workup revealed positive anti-amphiphysin antibodies consistent with SPS. As the anti-amphiphysin antibody is related to paraneoplastic syndromes, she had an oncological workup which has been negative. Since her diagnosis, she has been treated with various medications and therapies including steroids, plasmapheresis, IVIG, and rituximab. She has had an improvement in her upper extremity spasms with continued lower extremity weakness. Presently, the patient's symptoms are manageable, and a reverse total shoulder arthroplasty (RTSA) has been considered dependent upon improvement of her lower extremity weakness.
Discussion
SPS is an extremely rare neurological disorder characterized by axial and proximal limb muscle spasms and rigidity. Though the exact pathophysiology is unknown, it is thought to be an autoimmune disorder. Approximately 60% of patients with SPS have antibodies to glutamic acid decarboxylase [3] . A subset of individuals have antibodies to amphiphysin. SPS related to anti-amphiphysin antibodies has an association with paraneoplastic syndromes and breast cancer [3, 4, 9] .
SPS is rarely seen in the orthopedic literature. It presents a challenge to the surgeon because the underlying problem persists after treatment of the orthopedic manifestation. Implants are likely to come under increased stress due to persistent spasms, which theoretically places them at a high risk of repeated fracture or instability. Medical treatments for SPS are poor and include IVIG, plasmapheresis, corticosteroids, baclofen, benzodiazepines, antiepileptics, dantrolene, and rutuximab [3, 4] .
Our patient not only had a spastic disorder but was also very young, 47 at the time of presentation. Therefore, the risk of dislocation and need for revision surgery was particularly worrisome. We considered the possibility of revising to an RTSA, which has been shown to be an option in patients at a higher risk of dislocating such as spastic paraplegics and patients with Parkinson's [10, 11] . While RTSA can relieve pain and provide glenohumeral stability, these patients generally have high complication rates and less predictable improvements in range of motion [11, 12] . Salvage procedures such as a fusion of the glenohumeral joint have shown good outcomes in patients with spasticity and recurrent dislocations [13, 14] . We recommend clinicians to engage patients in a thorough discussion detailing the complexity of their condition, increased risk for infection, and possibility of multiple revision surgeries including a glenohumeral fusion.
This case illustrates the difficulty of managing orthopedic manifestations of SPS. If medical treatment fails, then the orthopedic implant will continue to experience the repetitive spasms which led to the initial injury. Though rare, SPS should be considered in the differential diagnosis of patients with symptoms such as uncontrollable muscle spasms. Based on our experience, we would recommend an attempt at optimal medical management prior to any surgical intervention. During the surgical procedure, implants should be selected for maximal stability or the use of robust implants in the case of fracture. Clinicians and patients should be prepared for the possibility of revision surgeries including a glenohumeral fusion.
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